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METHODS
Membrane isolation. Renal microvillus memhrane vesicles wvere isolated from the mongrel dog renal cortex hy the Mg-aggregation method previously descrihed for isolation from the rabbit kidney (6) , with the following modifications: (a) the homogenizing soluition consisted of 200 mnM mannitol, 50 mM Tris, 80 mnM Hepes, pH 7.5; (b) the three low-speed centrifugations were performed at 2,930, 4,380, and 6,120g; (c) the three high-speed collections were performed at 32,600g; (d) the purified meinbranes were suspended in 200 m-M mannitol, 50 mXI Tris, 80 mM Hepes, 10 mM1 MgSO4, pH 7.5, at a concentration of 10-20 mg protein/ml. Purity of the membranes was similar to that reported (6) ; the enrichment in specific activity (final pellet per homogenate) of the luminal marker, y-glutamyl transpeptidase, was ten to seventeen times, whereas that of the basolateral marker, Na,K-ATPase, was < 1.0. (1-2 ,uM) was assayed simultaneously. At these concentrations there is no inhibitory interaction between urate and PAH. All experimental solutions contained 10 mM MgSO4 in addition to the constituents noted in the figure legends. In general, pH was varied by employing potassium phosphate buffers. The precise composition of each experimental solution is given in the figure legends. The pH of every experimental solution was checked before each experiment.
Identity of retained 14C counts per minute. Urate conversion to allantoin has been reported in rat renal microvillus membranes (8 
RESULTS
The effect of imposed pH gradients on urate (22 uM) and PAH (1.2 uM) uptake is illustrated in Fig. 1 . With membrane vesicles preincubated in pH 7.5 buffer, the uptakes of both urate and PAH were markedly accelerated when incubations were performed at pH 6.0 (6.0/7.5) as compared with pH 7.5 (7.5/7.5). Indeed, a transient accumulation of each organic anion (overshoot) was noted to a level greater than four times the eventual equilibrium value. The eventual level of anion uptake was identical in the presence and absence of an initial pH gradient, indicating that equilibrium had indeed been established. These dependent accumulation of glucose in renal brush border membrane vesicles (3). With dissipation of the imposed pH gradient, the driving force for uphill anion transport is removed, and the levels of intravesicular urate and PAH decline to the same equilibrium values obtained in the absence of an initial pH gradient. If the vesicles were first preequilibrated at pH 6.0, then incubation at pH 6.0 (6.0/6.0) did not induce significant stimulation of anion uptake above the control (7.5/7.5) condition, confirming that it is the imposition of a transmembrane pH gradient (pH0 < pH1), and not the pH 6.0-incubation medium per se, that is responsible for the acceleration of anion uptake. The electrical potential-dependence of urate and PAH transport was examined in the experiment described in Fig. 2 . In the presence of a K0+ > Kil gradient, the K+ ionophore valinomycin enhances the relative positivity of the intravesicular space in renal microvillus membranes (11) . In contrast to the striking influence of valinomycin-induced K+ diffusion potentials on Na+-dependent glucose transport (10), no effect of the ionophore on organic anion uptake was noted either in the presence (6.0/7.5) or absence (7.5/7.5) of an initial pH gradient (pH0 < pHi). Thus, 14). Furosemide is also known to inhibit carriermediated cation-anion cotransport processes, such as Na+-Cl-cotransport in plasma membranes of the dogfish rectal gland (15) . None of these agents has been reported to inhibit nonionic diffusion in any experimental system. In Fig. 3 , the effect of each inhibitor on urate transport was virtually identical to the effect of the same inhibitor on PAH flux. This finding suggests that urate and PAH may share the same pH gradientstimulated transport system although, because urate was a more potent inhibitor than PAH, the affinity of the carrier for urate must be higher than for PAH.
DISCUSSION
We have demonstrated the existence of a carriermediated electroneutral transport system for urate and PAH in dog renal microvillus membrane vesicles that in response to an imposed pH gradient (pH. < pHj), can effect uphill accumulation of urate and PAH. The properties of this transport system are consistent with a process in which organic anions are 1:1 cotransported with H+ or exchanged for OH-. Although carriermediated transport pathways for uric acid (4) and PAH (5) had been previously identified in renal brush border pH Gradient-stimulated Transport of Urate and p-Aminohippurate 933 meml)rane vesicles, possible coupling between anion transl)ort and imposed pH gradients had not been evaluated.
To the extent that a favorable electrochemical H+ gradient exists in vivo across the luminal membrane of the proximal tubular cell as the restult of the process of active acid extrusion, the organic anion transport system that we have identified can serve to mediate uphill anion uptake from the tubular lumen into the cell. Whether such a process will result in net transtubuilar anion reabsorption will depend on transport processes at the basolateral cell membrane and throuiglh the paracellular pathway. Urate does undergo niet reabsorption in the dog proximal tubule (1). In contrast, PAH uindergoes net secretion, although a significant reabsorptive flux of PAH has been identified (16) . It may be that the active transport process for PAH at the basolateral mneinbrane, poised in the direction of secretion, can overcome the luminal membrane reabsorptive inechanism so that net PAH secretion occurs.
Clearly, the precise physiological role of the luminal-memibrane organic anion transport system that we have identified remains to be determined. Nevertheless, this transport system provides a possible mechanismi that can account for uphill urate reabsorption. Moreover, our findings demoinstrate that uphill solute transport in epithelial membranes may be couipled to the electrochemical gradient of an ion other than Na+. Whether similar mechanisms of solute transport exist in epithelia other than the proximal tubutle shouild be evaluated.
